EP 3 785 571 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
03.03.2021 Bulletin 2021/09

(21) Application number: 20191718.4

(22) Date of filing: 19.08.2020

(51)

EP 3785571 A1

(11)

EUROPEAN PATENT APPLICATION

Int Cl.:
A47C 7/44 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
KH MA MD TN

(30) Priority: 30.08.2019 JP 2019158698
(71) Applicant: Itoki Corporation

Chuo-ku
Osaka-shi, Osaka (JP)

(72)

(74)

Inventors:

Takeya, Yuki

Osaka (JP)
Takahashi, Kensuke
Osaka (JP)

Morita, Ryogo
Osaka (JP)
Hashimoto, Minoru
Osaka (JP)

Representative: Hoffmann Eitle
Patent- und Rechtsanwailte PartmbB
ArabellastraBe 30

81925 Miinchen (DE)

(54) CHAIR

(57) A chair includes, a seat, a backrest separated
from the seat, and an upper support frame to which the
backrest is attached at a position higher than the seat.
In the chair, the upper support frame includes a left side
portin and a right side portions both extending forward
at left and right sides of the seated person and a rear
portion that continuously and integrally connects the left
side portion and the rightside portion. The left side portion
and the right side portion are connected to side support
bodies arranged on left and right sides of the seat to be
tiltable, and the backrest is connected to the upper sup-
port frame to be tiltable rearward.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a chair having
a rocking function.

BACKGROUND ART

[0002] There are many different chair structures that
can be classified according to various criteria. As one
criterion, they can be classified according to whether or
not a backrest has a rocking function. In the case of a
simple structure called a pipe chair, the chair often does
not have a rocking ability. In such a chair having no rock-
ing function, it is known that the backrest is fixed to a rear
portion of an upper support frame which surrounds a
seated person from behind.

[0003] On the other hand, it has been proposed that a
backrest has a rocking function even with a simple struc-
ture. As an example thereof, a microfiim of JP-UM-A-
1986-129557 discloses that a backrest is connected to
rear ends of side frames arranged on both left and right
sides of a seat to be able to tilt backward. In the known
example, the side frame has a hollow structure and a leaf
spring which gives resistance to the backward tilting of
the backrest is arranged in an inner portion of the side
frame.

[0004] JP-UM-B-1992-9863 discloses that in a four-
legged chair, a backrest is connected to left and right
back struts standing upright from the rear of a seat to be
tiltable backward. In JP-UM-B-1992-9863, the back strut
is made of a pipe and a spring which gives resistance to
backward tilting of the backrest is arranged inside the
back strut.

[0005] DesignRegistration No. 1627516 discloses that
an arm is connected to upper ends of side struts which
are erected on both left and right sides of a seat to be
tiltable backward and a backrest is fixed to rear ends of
the left and right arms. Conversely, in Design Registra-
tion No. 1627516, the left and right arms are provided to
protrude forward on the backrest and the front ends of
the arms are connected to the side struts to be tiltable
backward. It is presumed that a spring which gives re-
sistance to rocking is built in a connecting portion be-
tween the arm and the side strut. In Design Registration
No. 1627516, the seat is integrally connected to the arm,
and when the arm tilts backward, the seat also tilts back-
ward.

[0006] Chairs described in JP-A-2011-136203 and JP-
T-1997-502631 are provided with an upper supportframe
which surrounds a seated person from behind, and when
a backrest is attached to a rear portion of the upper sup-
port frame, the upper support frame is composed of a
plurality of pieces and the bending deformation of the
plurality of upper support frames is used to allow the
backward tilting of the backrest.
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SUMMARY OF INVENTION

[0007] Since the configurations of JP-A-2011-136203
and JP-T-1997-502631 require a plurality of upper sup-
port frames, it cannot be said that the user’s demand for
simplicity can be met, and it can be said that the versatility
is low.

[0008] Since the rocking function is given to the back-
rest by utilizing the bending of the frame material, there
is a possibility that the backrest swings easily and it can
be said that there is a problem in versatility also here.
[0009] Onthe otherhand, JP-UM-A-1986-129557, JP-
UM-B-1992-9863, and Design Registration No. 1627516
can be said to have high versatility because they have a
simple appearance and there is no backrest swinging
motion. In either case, the back tilt angle of the backrest
cannot be made extremely large due to the constraint of
a space of a connecting portion, and therefore, it can be
said that the comfort for a user is limited. In the chairs of
JP-UM-A-1986-129557, JP-UM-B-1992-9863, and De-
sign Registration No. 1627516, since the backrest is con-
nected to the support members independently arranged
on the left and right, it is considered that the rigidity of
the chair as a whole is not high.

[0010] The invention has been made based on such a
current situation and an object thereof is to provide an
improved chair which has a simple appearance and is
excellent in strength and a rocking function. The present
application includes many improved techniques which
can be independent inventions and providing those im-
proved techniques can be a problem.

(1) According to an aspect of the invention, a chair
includes:

a seat;

a backrest separated from the seat; and

an upper support frame to which the backrest is
attached at a position higher than the seat,
wherein the upper support frame includes:

a left side portin and a right side portions
both extending forward atleft and right sides
of the seated person; and

arear portion that continuously and integral-
ly connects the left side portion and the right
side portion,

the left side portion and the right side portion are
connected to side support bodies arranged on
left and right sides of the seat to be tiltable, and
the backrest is connected to the upper support
frame to be tiltable rearward.

(2) In the chair according to the configuration (1), the
left and right side support bodies have a T-shape or
an L-shape in a side view and have a front-rear lon-
gitudinal upper horizontal portion and an upper-low-
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er longitudinal strut portion, and

the upper horizontal portion is set to a height at which
a seated person’s elbow is placable.

(3) In the chair according to the configuration (1) or
(2), the backrest is connected to the rear portion of
the upper support frame.

(4) In the chair according to any one of the configu-
rations (1) to (3), resistance when the backrest tilts
rearward relative to the upper support frame is set
to be larger than resistance when the upper support
frame tilts relative to the side support body.

(5) In the chair according to any one of the configu-
rations of (1) to (4), the backrest is connected to the
upper support frame at a position lower than an up-
per-lower intermediate position of the backrest.

(6) In the the chair according to any one of the con-
figurations (1) to (5), the seat is attached to a seat
receiving member so that it can be pushed forward
by a seated person when rocking.

(7) According to another aspect of the invention, a
chair includes:

a seat;

a backrest that is separated from the seat; and
an upper support frame to which the backrest is
attached at a position higher than the seat are
provided,

wherein the upper support frame includes:

a left side portion and a right side portion
both extending forward on left and right
sides of the seated person; and

arear portion that continuously andintegral-
ly connects the left side portion and the right
side portion, and

the left side portion and the right side portion are
connected to at least one of the seat, a seat re-
ceiving member supporting the seat, and abase
supporting the seat receiving member to be tilt-
able, and

the backrest is connected to the upper support
frame to be tiltable rearward.

[0011] In the present invention, the leg device can
adopt various forms. For example, a configuration includ-
ing a pedestal formed of a gas cylinder can be adopted.
That is, it can be applied to a swivel chair. Alternatively,
it can be applied to a non-rotating chair such as a four-
legged type.

Effect of Cnfiguration (1)

[0012] In the invention, the upper support frame has a
structure in which the left and right side portions and the
rear portion are integrally connected, and thus has high
rigidity as a whole. Therefore, the backrest can be stably
supported in a state of smoothly tilting without making
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the upper support frame excessively thick.

[0013] Then, the backrest tilts backward (downward)
as a whole by the backward tilting of the upper support
frame and tilts backward with respect to the upper support
frame, so that the backward tilt angle as a whole can be
increased. That is, the invention has a double rocking
system including two front and rear pivoting fulcrums, so
that the rocking angle as a whole can be increased even
though each rocking angle has a limit. Therefore, it is
possible to provide a user with high comfort while having
a simple appearance.

[0014] For example, in a configuration in which the
backrest tilts backward as in JP-UM-A-1986-129557, JP-
UM-B-1992-9863, when the back tilt angle of the backrest
increases, the seated person’s head moves largely back-
ward. Therefore, it is easy for people passing behind to
get in the way, or when the chairs are lined up front and
back, it is easy for people sitting behind them to get in
the way.

[0015] Onthe contrary, in the invention, the connecting
portion of the upper support frame to the side support
body and the connecting portion of the backrest to the
upper support frame are deviated in the front and rear.
Therefore, the overall back tilt angle of the backrest can
be increased without unduly increasing the back tilt angle
ofthe backrest relative to the upper supportframe. There-
fore, even when the seated person does not move his or
her head backwards largely, high comfort can be real-
ized. As a result, high comfort can be secured without
disturbing the person sitting behind.

[0016] As the rocking posture of the seated person,
there are a case where, in order to get a rest state, the
seated person leans backwards with the face up and the
upper body bent backwards and a case where the seated
person leans backwards in a state where the seated per-
son pulls the chin and keeps the face facing forward, for
example, when the seated person leans backward while
looking at a monitor on a desk. In the invention, by tilting
the backrest backward with respect to the upper support
frame together with the tilt of the upper support frame,
the former request can be met and the latter requirement
can be met by tilting only the upper support frame.
[0017] When the pivoting fulcrum of the upper support
frame is located below the seat, there is a phenomenon
in which the backrest moves away from seat due to the
backward tilt of the upper support frame. Therefore, so-
called shirt rolling phenomenon easily occurs due to rel-
ative slippage between the seated person’s body and the
backrest. In the invention, since the pivoting fulcrum of
the upper support frame is located at a position higher
than the seat, the backrest does not retract due to the tilt
of the upper support frame, and thus the shirt rolling phe-
nomenon can be prevented.

[0018] As described above, when pivoting fulcrum of
the upper support frame is located above the seat, the
backrest does not recede, so the amount of the seated
person’s body receding backward during rocking de-
creases. Therefore, when the chairs are lined up front
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and back, when rocking, the seated person’s body can
be more accurately prevented from annoying the person
behind by bending backwards. It can be said that it is
easy for women to use because it can obtain a high rock-
ing state without bending the body backward.

Effect of Cnfiguration (2)

[0019] When the configuration (2) is adopted, when
sitting on the chair or standing up from the chair, the
upper horizontal portion of the side support body can be
grasped by hand to support the body. Alternatively, the
upper horizontal portion of the side support body can be
made to function as an elbow pad. Therefore, it is user-
friendly.

Effect of Cnfiguration (3)

[0020] The backrest can be connected to the side por-
tion of the upper support frame, but in this case, the left
and right side parts of the backrest are connected to the
upper support frame, so the load of the seated person
acting on the backrest acts as a bending force on the
pivoting axis of the connecting portion. Therefore, there
is a concern that the connecting portion is likely to be
twisted.

[0021] When the backrestis connected to the rear por-
tion of the upper support frame as in (3), the load acting
on the backrest is supported by the rear portion from the
rear. Therefore, itis possible to prevent the bending force
from acting on the pivoting axis of the connecting portion,
and thus high supporting strength can be secured.

Effect of Cnfiguration (4)

[0022] When the invention of (4)is adopted, at the time
of rocking, the backrest first descends as a whole and
then tilts backward. Therefore, the phenomenon that the
upper body retreats does not occur at the beginning of
rocking, and thus the user does not feel uncomfortable.
Therefore, a comfortable rocking state can be realized.
[0023] As described above, in the invention, it is pos-
sible to select a rest state in which the upper body is bent
backward with the face facing upward and a state in which
the upper body is tilted backward in a state where the
chinis pulled and the face faces forward. In the invention
of (4), since the state in which only the upper support
frame is tilted can be maintained, it is possible to easily
achieve rocking with the face facing the monitor on the
desk. Therefore, it is easy to use.

Effect of Cnfiguration (5)

[0024] When the pivoting fulcrum of the backrest with
respect to the upper support frame is displaced below
the upper-lower intermediate positions as in (5), the
amount that the lower end of the backrest moves forward
with the pivoting decreases. Therefore, the comfort of

10

15

20

25

30

35

40

45

50

55

the seated person can be further improved by eliminating
the tense feeling of the body. Since the span from the
pivoting fulcrum to the upper end of the backrest be-
comes large, it is possible to ensure backward tilting of
the backrest caused by the seated person bending the
body backward.

Effect of Cnfiguration (6)

[0025] When the seated person leans against the
backrest, the body tends to stretch as a whole. When the
pivoting fulcrum of the upper support frame is located
above the seat, the upper body does not retreat during
rocking, and as a reaction, the lower body tends to move
forward.

[0026] Here, when the configuration of (6) is adopted,
the seat can be pushed forward by the buttocks of the
seated person and can move forward, so that extension
of the body during rocking can be allowed. As a result,
comfort can be further improved. In other words, itis pos-
sible to perform rocking without feeling cramped.

Effect of Cnfiguration (7)

[0027] The invention of (7) has a double rocking func-
tion of the tilt of the upper support frame and the backward
tilt of the backrest itself, as in (1), and therefore exhibits
substantially the same effect as that of (1).

[0028] On the other hand, the invention of (7) is differ-
ent from (1) in that the pivoting fulcrum of the upper sup-
port frame is located at a position lower than the seat
surface. In the configuration, rocking causes the backrest
to retract, allowing body extension without advancing
seat. Therefore, even when the seat is a fixed type, the
seated person can be provided with a comfortable easy
state.

BRIEF DESCRIPTION OF DRAWINGS
[0029]

Fig. 1 is composed of views illustrating an appear-
ance of a chair according to a first embodiment,
where a section (A) is a perspective view seen from
the front upper side, the section (B) is a partial front
view, the section (C) is a perspective view seen from
the upper rear, and the section (D) is a perspective
view seen from the lower rear;

Fig. 2 is composed of a section (A) which is a plan
view, a section (B)whichis a side view, and (C) which
is a rear view;

Fig. 3 is composed of a section (A) which is a side
view in a state before rocking, and a section (B) which
is a side view in a rocking state;

Fig. 4 is compsed of a section (A) and (B) which are
exploded perspective views;

Fig. 5 is compsed of a section (A) and (B) which are
exploded perspective views illustrating a connecting
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structure of a backrest;

Fig. 6 is composed of a section (A) which is a cross-
sectional view taken along the line VIA-VIA in the
section (C) of Fig. 2, and a section (B) which is a
perspective view of a nut holding portion of a back
inner shell as seen from the front side;

Fig. 7 is composed of views illustrating a modification
example of the support structure of the backrest,
where a section (A) is an exploded perspective view
seen from the rear, a section (B) is a cross-sectional
view of the same portion as the section (A) of Fig. 6,
and a section (C) is an exploded perspective view
seen from the front of a part of the member;

Fig. 8 is composed of views illustrating a connecting
structure of an upper support frame, where a section
(A) is a perspective view with a cover separated, and
a section (B) is a perspective view with the upper
support frame separated;

Fig. 9 is composed of views illustrating the connect-
ing structure of the upper support frame, where a
section (A) is an exploded perspective view seen
from the front upper side, and a sectopm (B) is a
separated perspective view seen from the upper
back side;

Fig. 10 is a cross-sectional view taken along the line
X-X of Fig. 2A;

Fig. 11 is compsed of views illustrating a modification
example of the connecting structure of the upper
support frame, where a section (A) is an exploded
perspective view, a section (B) is an exploded per-
spective view of some members, a section (C) is a
perspective view of a front cap, a section (D) is a
perspective view of the upper support frame, and a
section (E) is a cross-sectional view of the same por-
tion as Fig. 10;

Fig. 12 is compsed of section (A) to (C), where the
sections (A) and (B) are exploded perspective views
of a lock release operation portion of the pedestal
as viewed from above and front, and the section (C)
is a partial perspective view of a side support body
on a right side as viewed from below;

Fig. 13 is composed of a section (A) which is a ex-
ploded perspective view of the lock release operation
portion as viewed from the lower front, a section (B)
which is a perspective view of a groove cap as
viewed from the rear, a section (C) which is a per-
spective view of a groove cap holder, and a section
(D) which is a cross-sectional view taken along the
line D-D of the section (A) of Fig. 13 with the groove
cap attached;

Fig. 14 is composed of views illustrating the lock re-
lease operation portion, where a section (A) is a per-
spective view as viewed from the upper front side, a
section (B) is a perspective view as viewed from the
rear lower side, a section (C) is a perspective view
in which some members are separated and seen
from the upper rear, a section (D) is a perspective
view of a knob cap seen from the rear, and a section
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(E) is a perspective view illustrating a wire attaching
procedure;

Fig. 15 is composed of sections (A) and (B) which
are cross-sectional views taken along the line XV-
XV in the section (A) of Fig. 14, where the section
(A) illustrates a locked state, and the section (B) il-
lustrates an unlocked state;

Fig. 16 is composed of a section (A) which is an
exploded perspective view of a main member con-
stituting a seat portion, and a section (B) which is a
perspective view in which the seat is separated to
expose a seat receiving member;

Fig. 17 is a perspective view in a state where the
seat receiving member is separated from the base;
Fig. 18 is composed of views illustrating a lock re-
lease mechanism portion of the gas cylinder, where
a section (A) is a perspective view in which a lever
is separated, a section (B) is a perspective view in
which the base is omitted, a section (C) is a perspec-
tive view of an end portion of an operation cable, and
a section (D) is a perspective view in which the lever
and the operation cable are separated;

Fig. 19is composed of a section (A) whichis a vertical
cross-sectional side view of a left-right central portion
of the seat portion and a section (B) which is an ex-
ploded perspective view of another example;

Fig. 20 is an exploded perspective view of the seat
receiving member turned over;

Fig. 21 is a cross-sectional view of the seat portion
viewed from the XXI-XXI viewing direction of Fig. 20;
Fig. 22 is composed of a section (A) which is a cross-
sectional view of the seat portion viewed from the
XXI1-XXI1 viewing direction of Fig. 20, a section (B)
is a perspective view of only a bush and a guide
shaft, a section (C) is a side view of the bush and
the guide shaft in a state where the seat is fully re-
tracted in another example, and the section (D) is a
perspective view of the guide shaft;

Fig. 23 is composed of views illustrating a second
embodiment applied to a four-leg type leg device,
where a section (A) is a perspective view seen from
the upper front, a section (B) is a perspective view
seen from the lower front, a section (C) is an explod-
ed perspective view, and a section (D) is a cross-
sectional view taken along the line D-D in the section
(A) of Fig. 23; and

Fig. 24 includes sections (A) to (F) which views illus-
trating third to seventh embodiments, where the sec-
tion (B) is a partial plan view in the section (A) of Fig.
24,

DESCRIPTION OF EMBODIMENTS

[0030] Next, embodiments of the invention will be de-
scribed with reference to the drawings. In the following,
the wording "front-back/left-right" is used to specify the
direction, but the direction is based on a state seen by a
person who is normally seated in a chair. The front view
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direction is a direction facing a seated person. First, a
first embodiment (main embodiment) illustrated in Figs.
1A to 23D will be described.

(1) Outline of Chair

[0031] First, an outline of a chair will be described with
reference to Figs. 1 to 3. As illustrated in Fig. 1, the chair
includes a leg device 1, a seat 2, and a backrest 3 as
basic elements. The leg device 1 has a structure in which
a pedestal 5 composed of a gas cylinder is erected at
the center of a grounding body 4 having a plurality of
(five) branch arms and casters are provided at the tips
of the arms. Therefore, the embodiment is applied to a
swivel chair.

[0032] As illustrated in the section (D) of Fig. 1, a base
6 having a substantially quadrangular shape in a bottom
view (and a plan view) is fixed to an upper end of the
pedestal 5. A seat receiving member 7 is mounted on
the base 6 to be slidable back and forth and a seat 2 is
attached to an upper surface of the seat receiving mem-
ber 7. The base 6 is, for example, an aluminum die cast
product and the seat receiving member 7 is, for example,
a synthetic resin molded product.

[0033] Although details will be described later, the seat
receiving member 7 is biased to a retracted position by
a spring as an example of an elastic body, and when the
body of the seated person becomes freely stretchable
during rocking, the seat 2 and the seat receiving member
7 can be pushed forward by the buttocks. In Figs. 3A and
3B, the state in which the seat 2 is advanced s illustrated.
As can be understood from the comparison between the
sections (A) and (B) of Fig. 3, in the embodiment, the
seat receiving member 7 and the seat 2 move forward
while slightly rising.

[0034] The chair includes an upper support frame 8
arranged to surround the seated person from behind at
a position higher than the seat 2. Therefore, the upper
support frame 8 includes left and right side portions 9
located on the left and right sides of the seated person
(and the backrest 3) and a rear portion 10 located behind
the seated person (and the backrest 3) in a front view.
The backrest 3 is connected to the rear portion 10 to be
tiltable backward.

[0035] Naturally, the backrest 3 is arranged in front of
the rear portion 10. The upper support frame 8 is made
of a metal pipe such as a steel pipe, but it may be made
ofasquare steel pipe orametalround bar ora square bar.
[0036] The backrest 3 of the embodiment is curved in
a shape that is bulged backward (concaved forward) in
a plan view to hold the body of a seated person from
behind and the rear portion 10 of the upper support frame
8 is curved to follow the curvature of the backrest 3.
[0037] Thatis, in plan view, the rear portion 10 of the
upper support frame 8 and the rear surface of the back-
rest 3 have similar shapes. The side portion 9 and the
rear portion 10 are smoothly continuous to form a curved
curve in a plan view. Therefore, the side portion 9 and
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the rear portion 10 are each curved in a plan view. After
all, the upper support frame 8 is curved as a whole in a
shape close to a circular arc, and as clearly illustrated in
Figs. 2Ato 2C, there is a certain gap E between the upper
support frame 8 and the backrest 3. The upper support
frame 8 is in a horizontal posture as a whole.

[0038] The left and right side portions 9 of the upper
support frame 8 are connected to side support bodies 13
arranged on the left and right sides of the seat 2 to be
able to tilt. The side support body 13 is, for example, an
aluminum die cast product. The side support body 13
includes a plate-shaped strut portion 14 which is vertically
long and a substantially circular upper horizontal portion
15 which is integrally formed at the upper end thereof
and which is long in afront-rear direction. The side portion
9 of the upper support frame 8 is connected to the rear
portion of the upper horizontal portion 15 to tilt against
the elasticity. The upper horizontal portion 15 is covered
with a protective cover 16 of an elastomer type.

[0039] At the lower end of the strut portion 14 of the
side support body 13, a base portion 17 which wraps
around below the seat 2 is integrally formed. The tip of
the base portion 17 is fitted into an engaging hole 18 (see
the section (D) of Fig. 1 and the section (B) of Fig. 2)
formed in the base 6 and the tip is fixed to the base 6
with a bolt.

[0040] As described above, the pedestal 5 is com-
posed of a gas cylinder, and when the lock of the gas
cylinder is released, the heights of the seat 2 and the
backrest 3 can be freely adjusted. Then, as clearly illus-
trated in the sections (A) and (C) of Fig. 1, a knob 19 for
unlocking the gas cylinder is provided on the upper hor-
izontal portion 15 of the side support body 13 on the right
side to be rotatable about the axis of the upper horizontal
portion 15. The knob 19 can be rotated in either the left
or right direction and the lock of the gas cylinder is re-
leased by rotating it in either direction.

[0041] The rotation of the knob 19 is transmitted to the
lock release lever via the wire inserted through the tube.
The wire is arranged in the groove formed in the strut
portion 141 of the side support body 13 (details will be
described below). It is also possible to attach an elbow
rest 20 to the upper horizontal portion 15 of the side sup-
port body 13 as shown by the alternate long and short
line in the sections (A) and (B) of Fig. 2.

(2) Rocking Movement

[0042] Asillustratedin Fig. 3,inthe embodiment, when
the seated person leans against the backrest 3, first, the
upper support frame 8 tilts with respect to the side support
body 13 to perform a first-stage rocking. Next, when the
upper body is bent backward, the backrest 3 tilts back-
ward with respect to the upper support frame 8 and a
second-stage rocking is performed. Therefore, even
when the pivoting angle of the upper support frame 8 and
the pivoting angle of the backrest 3 are not so large, the
tilt angle can be increased as a whole. Therefore, it is
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possible to provide the seated person with a high level
of comfort with a simple structure.

[0043] Since the pivoting fulcrum of the upper support
frame 8 is located at a position higher than seat 2 and
has a substantially horizontal posture in a side view, the
backrest 3 hardly moves backward by tilting the upper
support frame 8 backward. Therefore, there is no prob-
lem in that the body moves backward greatly due to rock-
ing and the person behind is disturbed.

[0044] When the upperbody leans backward, the body
becomes extendable, but in the embodiment, since the
seat advances, the extension of the body is allowed.
Therefore, the seated person can enjoy a high level of
comfort instead of rocking in a cramped state. In other
words, by combining the rocking in two stages and the
forward movement of the seat, it is possible to secure a
high rocking function and high comfort without retracting
the backrest 3, being one of the advantages of the em-
bodiment.

[0045] For example, in office work, a user may see a
monitor on a desk in a rocking state. Here, while prevent-
ing the upper body from bending, leaning on the backrest
3, and pulling the chin, the line of sight is directed to the
monitor. In the embodiment, since the upper support
frame 8 tilts by leaning on the backrest 3 without bending
the upper body, the user can see the monitor while en-
suring a stable rocking posture.

[0046] Onthe other hand, when the upper body is bent,
the backrest 3 tilts backward with respect to the upper
support frame 8. Therefore, a user can enjoy a comfort-
able rocking state by the stretch effect. When the user
performs desk work, there are cases where the upper
body tends to lean forward and cases where the upper
body stands upright. In the embodiment, since the pivot-
ing fulcrum of the upper support frame 8 is located at a
height around the waist position of the seated person,
the upper support frame 8 does not tilt even when the
user takes a forward leaning posture or an upright posture
with the waist resting against the backrest 3. Therefore,
the user can work in the forward leaning posture or the
upright posture while maintaining the state in which the
waist portion rests against the backrest 3.

[0047] As illustrated in the sections (B) and (C) of Fig.
2, the mounting position of the backrest 3 with respect
to the upper support frame 8 is located below the up-
down intermediate height position of the backrest 3.
Therefore, when the backrest 3 tilts backward with re-
spect to the upper support frame 8, a large moment is
applied to the backrest 3 and the backrest 3 easily tilts
backward. It is possible to prevent the phenomenon that
the lower end of the backrest 3 strongly hits the body of
the seated person.

[0048] As illustrated in the section (A) of Fig. 3, when
the backrest 3 rotates about a rear end axis center O1
of the rear portion 10 in the upper support frame 8, an
arbitrary point PO at the lower end of the backrest 3
moves to P1. Since P1 is considerably higher than PO,
the backrest 3 tends to rotate while pushing up the seated
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person, it can be said that this becomes a factor that
prevents the light rearward tilt of the backrest 3 and that
the shirt rolling phenomenon is likely to occur due to the
backrest 3 rising relatively to the body of the seated per-
son.

[0049] On the other hand, in the embodiment, as illus-
trated in the sections (A) of Fig. 2 and the section (A) of
the Fig. 3, the pivoting axis center 02 of the backrest 3
is displaced forward from the rear surface of the backrest
3, evenwhen the backrest 3 tilts backward and PO moves
to P2, the height positions of PO and P2 hardly change.
Therefore, the backrest 3 can pivot lightly without resist-
ance and the shirt rolling phenomenon does not occur.

(3) Backrest and Mounting Structure thereof

[0050] Next, the structure of the backrest 3 and the
connecting structure of the backrest 3 with respect to the
upper support frame 8 will be described. First, the struc-
ture illustrated in Figs. 4 to 6 will be described.

[0051] Asillustrated in Fig. 4 (see also the section (B)
of Fig. 1), the backrest 3 includes a back inner shell (back
plate) 22 and a back cushion material 23 stretched on
the front surface thereof and the back cushion material
23 is covered with a skin material 24. As can be under-
stood from the sections (C) and (D) of Fig. 1 and Fig. 6,
the skin material 24 is in the shape of a bag and also
covers the rear surface of the back inner shell 22. There-
fore, most of the appearance of the backrest 3 is com-
posed of the skin material 24. The back cushion material
23 may be fixed to the back inner shell 22 by insert mold-
ing. The back cushion material 23 may be wrapped
around to the back surface of the back inner shell 22 by
either the insert molding method or the retrofitting meth-
od.

[0052] The back inner shell 22 is a molded product
made of synthetic resin and has a shape that is recessed
forward in plan view as described above. As illustrated
in Fig. 4, a large number of reinforcing ribs 25 extending
vertically and horizontally are formed on the rear surface
of the back inner shell 22. As illustrated in Fig. 6, the
backrest 3 is gently curved to bulge toward the frontin a
longitudinal cross-sectional side view. Therefore, the
backrest 3 fits the S-shaped curve of the back of the
seated person and allows the seated person to easily
bend the upper body backward. A protrusion phenome-
non due to the lower end hardly occurs during rocking.
[0053] For example, as illustrated in the section (B) of
Fig. 4, in the rear portion 10 which forms the upper sup-
portframe 8, the two left and right boss bodies 26 protrude
forward, and as illustrated in Fig. 5, a receiving bracket
27 is fixed to the boss body 26. The receiving bracket 27
includes a pipe 28 fitted to the boss body 26 from the
outside and left and right forward-directed side plates
27a and the pipe 28 is fixed to the boss body 26 by a
screw 30. The boss body 26 is welded to the rear portion
10 of the upper support frame 8.

[0054] As illustrated in Fig. 5, in the front of the receiv-
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ingbracket27, avertically long pushing bracket31 having
left and right rearward-directed side plates 31a is ar-
ranged. The receiving bracket 27 is disposed between
the left and right side plates 31a of the pushing bracket
31 and both side plates 27a and 31a are connected by
a transversely long support shaft 33. A first elastic body
34 made of foamed urethane elastomer (rubber) is ar-
ranged between the pushing bracket 31 and the receiving
bracket 27 and on the upper side of the support shaft 33.
[0055] Thereceivingbracket27 andthe pushingbrack-
et 31 are covered from behind by a vertically long cover
35 made of synthetic resin, and the receiving bracket 27,
the pushing bracket 31 and the cover 35 form a connect-
ing unit. Then, as illustrated in Fig. 4, on the rear surface
of the back inner shell 22, by partially eliminating the re-
inforcing ribs 25, a vertically long rectangular recess por-
tion 36 is formed. The connecting unit including the re-
ceiving bracket 27, the pushing bracket 31 and the cover
35 is fitted into the rectangular recess 36 from the rear.
[0056] The pipe 28 of the receiving bracket 27 is cov-
ered with a tubular protective cap 37 made of a rubber
material such as elastomer. As clearly illustrated in Figs.
5A to 6B, an escape hole 38 is formed in a lower portion
of the protective cap 37 so that the screw 30 can be in-
serted therethrough.

[0057] As illustrated in Fig. 6, nut holding holes 40 into
which nuts 39 can be fitted from the front side are formed
in a part of a front surface of the back cushion material
23, whichis the part corresponding to the upper and lower
portions of the left and right rectangular recess portions
36. The nut 39 is formed in a square shape and the nut
holding hole 40 is formed with an engagement protrusion
41 for holding the nut 39 to not come off. The nut 39 is
forcibly fitted into the nut holding hole 40 with the en-
gagement protrusion 41 deformed.

[0058] As illustrated in Fig. 5, in the cover 35, a pair of
upper and lower overlapping portions 35a overlapping
the upper and lower portions of the pushing bracket 31
are formed and a screw 42 inserted into the overlapping
portion 35a of the cover 35 and the pushing bracket 31
is screwed into the nut 39. Therefore, the cover 35 and
the pushing bracket 31 are fastened together with the
back inner shell 22 at two places, upper and lower.
[0059] As illustrated in the section (B) of Fig. 5, the
pushing bracket 31 and the first elastic body 34 are
formed with concentric positioning holes 43 communi-
cating with each other, and as illustrated in the section
(A) of Fig. 6, the back inner shell 22 is formed with a
positioning protrusion 44 which fits into the positioning
hole 43. As a result, the position of the pushing bracket
31 is accurately defined and the first elastic body 34 is
held without falling.

[0060] In the sections (C) and (D) of Fig 1 and the the
sections (B) and (C) of Fig. 2, the cover 35 is exposed,
butinreality, the cover 35 is covered with the skin material
24 and cannot be visually recognized. Only protective
cap 37 is exposed from the skin material 24.

[0061] Fig. 7 illustrates a modification example. In the
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modification example, first, the boss body 26 and the pipe
28 are non-circular with flat surfaces on the top and bot-
tom. When flat surfaces are formed on the top and bottom
in this way, drilling can be performed accurately. In the
modification example of Fig. 7, the pushing bracket 31
is fixed to the back inner shell 22 with a screw 42 only at
a lower portion thereof. As the attachment means of the
cover 35, snap engagement using engagement claws
35a provided atthe top and bottom is adopted. Therefore,
the back inner shell 22 is formed with an engagement
hole 22a into which the engaging claw 35a is elastically
deformed and then engaged. The nut 39 is T-shaped.

(4) Summary of Backrest

[0062] As illustrated in Fig. 5, the side plate 27a of the
receiving bracket 27 is formed with an inclined portion
45 which shifts backward while going upward. Therefore,
there is a space between the side plate 27a of the re-
ceiving bracket 27 and the pushing bracket 31 which
spreads upward by a predetermined angle 61. Therefore,
when the seated person leans backrest 3 and bends the
upper body backward, the backrest 3 can be tilted (ro-
tated) backward by 61 with the axis center (rotation axis
center O2) of the support shaft 33 as a fulcrum against
the elasticity of the first elastic body 34.

[0063] The first elastic body 34 is pre-compressed so
that elastic restoring force is generated when the load of
the seated person is not applied. Therefore, the phenom-
enon that the backrest 3 suddenly tilts backward without
resistance due to the load of the seated person does not
occur and an appropriate resistance against backward
tilting is imparted. The forward rotation of the backrest 3
is regulated by contacting a part of the side plate 27a of
the receiving bracket 27, which is the part below the in-
clined portion 45, with the pushing bracket 31.

[0064] As described above, the backrest 3 of the em-
bodiment has a shape that is recessed forward in plan
view and has excellent fitability to a user. Furhter, the
upper support frame 8 has a similar shape to the back
surface of the backrest 3, so it is well-designed and has
an excellent appearance. The upper support frame 8 is
excellent in rigidity because the side portion 9 and the
rear portion 10 are integrally continuous. Therefore, the
upper support frame 8 can secure the necessary strength
without making it excessively thick.

[0065] In JP-A-2011-136203, the rear portion of the
upper support frame has a linear posture and is fixed to
the rear surface of the backrest by left and right holder
members (a known technique regarding the backrest).
[0066] When connecting the backrest to one rear por-
tion in a straight horizontal position so that it can be tilted
backward, the backrest can be connected at multiple left
and right positions. When the upper support frame 8 is
curved in a plan view as in the embodiment, in order to
allow backward tilting of the backrest 3, the backrest 3
must be connected to the rear portion 10 at the left-right
intermediate portion, which causes a problem that the
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connection strength becomes weak. In the embodiment,
one of the problems is to solve such a problem (a first
problem regarding the backrest).

[0067] Inthe embodiment, by providing a gap between
the backrest 3 and the rear portion 10, the backrest 3
can be connected to be tiltable rearward via the plurality
of boss bodies 26 which are arranged apart from each
other on the left and right. Therefore, the support strength
of the backrest 3 can be improved (a first effect regarding
the backrest).

[0068] As explained with reference to Fig. 3, when the
center of rotation of the backrest 3 is located behind the
rear surface of the backrest 3, there is a problem that the
smoothness of the backward tilting of the backrest 3 is
deteriorated and a shirt rolling phenomenon is likely to
occur. The embodiment also needs to solve the problem
(a second problem regarding the backrest).

[0069] In the embodiment, the support shaft 33 is ar-
ranged inside the rectangular recess portion 36 and a
rotation fulcrum O2 of the backrest 3 is arranged in front
of the rear surface of the backrest 3. As a result, as al-
ready described with reference to Figs. 3A and 3B, the
backward tilting of the backrest 3 can be performed lightly
and the shirt rolling can also be prevented (a second
effect regarding the backrest).

[0070] A spring such as a coil spring can be used as
an elastic body which gives resistance to backward tilting
of the backrest 3. When a urethane foam elastomer is
used as the first elastic body 34 as in the embodiment,
there is an advantage that it can be easily arranged even
in a narrow space.

[0071] Inthe embodiment, since the receiving bracket
27, the pushing bracket 31, the cover 35, and the pro-
tective cap 37 are unitized, itis possible to easily assem-
ble the chair by attaching the unit to the backrest 3 in
advance, covering it with the skin material 24, then fitting
the pipe 28 of the receiving bracket 27 into the boss body
26 and fixing the pipe 28 with the screw 30.

(5) Mounting Structure for Upper Support Frame

[0072] Next, the connecting structure of the upper sup-
port frame 8 to the side support body 13 will be described.
First, the configurations of Figs. 8 to 10 will be described.
[0073] Asdescribedabove, the right side support body
13 is provided with an operation member for unlocking
the pedestal 5 (gas cylinder). Therefore, the left and right
side support bodies 13 have a slightly different structure,
butthe upper supportframes 8 have the same connection
structure on the left and right sides.

[0074] Asclearlyillustrated in Fig. 9, a pushing bracket
48 including left and right upward-directed side plates
48a is fixed to the side portion 9 of the upper support
frame 8 by welding. The pushing bracket 48 includes a
channel-shaped portion including the upward-directed
side plates 48a and a boss portion 49 located behind the
channel-shaped portion, and the boss portion 49 is fixed
to the side portion 9 of the upper support frame 8 by
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welding. A flange corresponding to the front end surface
of the upper support frame 8 is integrally formed at the
attachment base of the boss portion 49. The pushing
bracket 48 is made of steel casting.

[0075] Asillustratedin Fig. 9, a flat portion 51 is formed
in a portion of the side support body 13 which is closer
to the rear of the upper horizontal portion 15. On the flat
portion 51, a rectangular block 52 and a tap hole 53 lo-
cated behind it are formed. A channel-shaped lower re-
ceiving bracket 54 including an upward-directed side
plate 54a is superposed on the flat portion 51 and the
lower receiving bracket 54 is fixed to the flat portion 51
by a screw 55 screwed into the tap hole 53. A notch for
avoiding interference with the rectangular block 52 is
formed in the front portion of the lower receiving bracket
54 and the side plates 54a of the lower receiving bracket
54 are located on the left and right sides of the rectangular
block 52.

[0076] Inside the lower receiving bracket 54, an upper
receiving bracket 57 including a downward-directed side
plate 57a is fitted. The upper receiving bracket 57 holds
the rectangularblock 52 from above and the front portions
of the side plates 57a and 54a of the upper and lower
receiving brackets 57 and 54 and the rectangular block
52 are connected by a front support shaft 58 extending
in the left-right direction. A downward-directed hook por-
tion 59 is formed by bending at the front end of the upper
receiving bracket 57.

[0077] A groove portion of the pushing bracket 48 en-
ters the inside of the upper receiving bracket 57 and the
rear portions of the side plates 57a and 54a of the upper
and lower receiving brackets 57 and 54 and the rear por-
tion of the side plate 48a of the pushing bracket 48 are
connected by a rear support shaft 60 extending in the
left-right direction. A second elastic body 61 made of ure-
thane foam elastomer is interposed between the pushing
bracket 48 and the upper receiving bracket 57.

[0078] The upper and lower receiving brackets 57 and
54 are fixed so that they cannot rotate. The pushing
bracket 48 is connected by one rear support shaft 60 and
the left and right side plates 48a of the pushing bracket
48 are formed with inclined portions 62 which are lowered
toward the front. Therefore, the upper support frame 8
can tilt about the axis center of the rear support shaft 60
by a divergence angle 62 of the inclined portion 62 and
the upper receiving bracket 57 against the elasticity of
the second elastic body 61. The second elastic body 61
is also precompressed.

[0079] As illustrated in Fig. 10, the upper receiving
bracket 57, the rectangularblock 52, and the front support
shaft 58 are fixed by a front screw 63 screwed into the
front support shaft 58 from above. The pushing bracket
48 and the rear support shaft 60 are fixed by a rear screw
64 screwed into the rear support shaft 60 from above.
[0080] Asclearlyillustratedin Fig. 10, the lower receiv-
ing bracket 54 is formed with a downward-directed pro-
truding portion 54b into which the head of the front screw
55 is inserted and which is bulged downward. Corre-
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spondingly, the flat portion 51 of the upper horizontal por-
tion 15 is formed with a recess portion 51ainto which the
downward-directed protruding portion 54b is inserted.
[0081] The upper horizontal portion 15 of the side sup-
port body 13 is covered with the protective cover 16 de-
scribed above. As clearly illustrated in the section (B) of
Fig. 9, the rear portion of the protective cover 16 is a
complete cylindrical portion 16a and a downward-direct-
ed opening portion 65 is formed behind it. Inside the pro-
tective cover 16, a large number of ribs 66 (see the sec-
tion (B) of Fig. 9) having longitudinal lengths are formed.
[0082] Then, as illustrated in the section (B) of Fig. 8,
the protective cover 16 is attached to the upper support
frame 8 in advance. When assembling the chair, the pro-
tective cover 16 is retracted rearward from the predeter-
mined position, elastically deformed and bent upward to
assemble each member, and then while moving the pro-
tective cover 16 toward the front side, the protective cover
16 is returned to its original shape, in such a manner that
the protective cover 16 wraps the upper horizontal portion
15 and each member.

(6) Modification Example of Mounting Structure of Upper
Support Frame

[0083] Fig. 11 illustrates a modification example of the
form of the upper horizontal portion 15 and the connection
structure of the upper support frame 8. In the modification
example, first, the upper horizontal portion 15 has a rec-
tangular shape and the rectangular block 52 has a U
shape in a plan view. Although the embodiment also in-
cludes the upper and lower receiving brackets 57 and
54, the front support shaft 58 of Fig. 9 is not provided.
The upperreceiving bracket 57 is formed with an upward-
directed bulging portion 57b which holds the second elas-
tic body 61 to not be displaced.

[0084] Inthe modification example, the protective cov-
er 16 is opened forward and the partin front of the opening
portion 65 is divided by a front slit 16¢c opened downward.
The front surface of the protective cover 16 is covered
with a resin front cap 67. The front cap 67 is integrally
formed with a lower rib 67a protruding rearward and an
upper rib 67b having a lateral width larger than that of
the lower rib 67a.

[0085] Inthe front part of the protective cover 16, a wall
16e overlapping the front surface of the upper horizontal
portion 15 is formed. The wall 16e of the protective cover
16 and the upper horizontal portion 15 of the side support
body 13 are formed with recess portions 16f and 15b into
which the upper ribs 67b of the front cap 67 are fitted. An
engagement claw 67c is formed at the rear end of the
upper rib 67b of the front cap 67 and the engagement
claw 67c engages with an engagement portion 15c
formed inside the upper horizontal portion 15. As aresult,
the front cap 67 is held to not come off.

[0086] The upper half of the lower rib 67a of the front
cap 67 isfitted into the front slit 16¢ of the protective cover
16. The lower half of the lower rib 67a of the front cap 67
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is an umbrella portion that expands left and right and the
portions of the protective cover 16 on both sides of the
front slit 16¢ are covered with the umbrella portion of the
lower rib 67a from below. Therefore, even when a per-
son’s fingertip hits the front portion of the protective cover
16 from below, the protective cover 16 will not be turned
up.

[0087] The protective cover 16 is manufactured by in-
jection molding. By having the front slit 16¢ in the form
of afrontopening, it can be manufactured in a state where
it can be easily die-cut. Since both sides pinching the
front slit 16¢c are covered with the lower rib 67a of the
front cap 67, it is possible to prevent turning-up due to
hitting of a person’s fingertip. The protective cover 16 is
molded by using a mold and then elastically deformed to
be die-cut. The presence of the front slit 16¢ allows the
protective cover 16 to be deformed to be easily die-cut.

(7) Summary of Mounting Structure for Upper Support
Frame

[0088] When the chair has the elbow rest function, it
is user-friendly. When the chair includes an elbow rest,
a user may sit on the chair or stand up, and then the user
sometimes stands up or sits down with hands gripping
(grabbing) the elbow rest. Even when the elbow rest is
set aside, it is convenient to include a member which
supports the weight when sitting on the chair or standing
up. However, when a dedicated armrest device is pro-
vided, the structure becomes complicated and the cost
increases, and the design simplicity is impaired.

[0089] On the other hand, Design Registration No.
1627516 discloses that an arm protruding forward from
the backrest is connected to a vertically long side support
body to be tiltable backward. Since the side support body
is merely a pillar structure, it cannot be expected to have
an elbow rest function and it is not possible for a person
to grasp the state part of the side support body by hand
when sitting on or standing up in the chair.

[0090] Inthe embodiment, the improvement of such a
current situation is one of the subjects and the chair is
improved.

[0091] Inthe embodiment, one feature is that the side
support body 13 is provided with the upper horizontal
portions 15 which is long in the front-rear direction and
the upper horizontal portion 15 can be grasped to sit on
or stand up in a chair. Thatis, the upper horizontal portion
15 can be made to function as a grip portion (stretching
portion) when seating or leaving the seat. Alternatively,
the upper horizontal portion 15 can be made to function
as an elbow rest. Either way, it’'s user-friendly. (Struc-
ture/Effect).

[0092] The upper horizontal portion 15 of the side sup-
port body 13 has a connecting function of the upper sup-
port frame 8 as a basic function. The upper horizontal
portion 15 for connecting the upper support frame 8 so
that it can be tilted can be used as a grip portion or an
elbow rest, so that the structure does not become com-
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plicated. Therefore, the cost can be reduced and the sim-
plicity is maintained and the aesthetic appearance is ex-
cellent.

(Effect).

[0093] Since the upper horizontal portion 15 is long in
the front-rear direction, it is possible to secure a disposi-
tion space of the members when connecting the upper
support frame 8 to be tiltable. Therefore, the upper sup-
port frame 8 can be connected to the upper horizontal
portion 15 with necessary strength. Providing the protec-
tive cover 16 as in the embodiment is particularly prefer-
able because there is no restriction on the arrangement
of the upper receiving bracket 57 and the like. The pro-
tective cover 16 has a unique meaning, and will be de-
scribed later.

(8) Layout of Pedestal Lock Release Cable

[0094] Next, the lock release operation portion of the
pedestal 5 and the configuration related thereto will be
described. The drawings primarily refer to Figs. 12 to 15.
[0095] Asiillustrated in the sections (A) of Figs. 12 and
13, on the front surface of the side support body 13, a
long groove 69 closed by a groove cap 68 is formed over
the entire length and an operation cable 70 partially illus-
trated in Fig. 12 is arranged in the long groove 69.
[0096] The operation cable 70 is well known and in-
cludes a tube 71 and a wire 72 slidably inserted therein.
Both ends of the wire 72 are exposed to the outside of
the tube 71 and a ball 73 is fixed to the tip of the exposed
portion. Locking bodies 74 including an annular groove
are fixed to both ends of the tube 71. As described above,
when the knob 19 is rotated, one end of the wire 72 is
pulled and the pedestal 5 is unlocked.

[0097] Forexample, as clearly illustrated in the section
(D) of Fig. 13 the groove cap 68 includes an inwardly
ridge 68a fitted into the long groove 69 and the ridge 68a
is pinched and held from the left and right by a plurality
of holders 75 arranged in the long groove 69 at appro-
priate intervals. As clearly illustrated in the section (C) of
Fig. 12, the holder 75 is arranged in a wide width portion
69a of the long groove 69 and the ridge 68a of the groove
cap 68 is also tightly fitted in the long groove 69. The
groove cap 68 is provided with a flange to include the
ridge 68a. The long groove 69 includes a step portion
into which the flange of the groove cap 68 is fitted.
[0098] As clearly illustrated in the section (C) of Fig.
13, the holder 75 includes a pair of pinching portions 75a
pinching the ridge 68a, and as illustrated in the secfion
(D) of Fig. 13, the base portion is fixed to the bottom
surface of the long groove 69 by a screw 76. The pinching
portion 75a is formed in a frame shape which is open to
the left and right and fits tightly into the long groove 69.
Between the substrate of the holder 75 and the ridge 68a
of the groove cap 68, there is a gap in which the operation
cable 70 can be placed.
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[0099] It is possible to fit only the ridge 68a of the
groove cap 68 into the long groove 69. Here, the fitting
strength in the long groove 69 may vary because of var-
iation in dimension due to difference in molding shrinkage
of the groove cap 68. On the other hand, when the holder
75 made of synthetic resin or a metal plate is used to-
gether as in the embodiment, even when the groove cap
68 has a variation in size, the groove cap 68 can be firmly
fixed by utilizing the elastic deformation of the holder 75.
[0100] In particular, when the pinching portion 75a of
the holder 75 is formed in a frame shape as in the em-
bodiment, since the engagement claw 75¢ formed on the
side surface of the ridge 8a of the groove cap 68 can be
engaged with a hole 75b formed in the pinching portion
75a of the holder 75, the groove cap 68 can be easily
attached while the groove cap 68 cannot be removed. In
the long groove 69, a portion where the holder 75 is ar-
ranged includes a step portion cut off to widen the groove
width.

[0101] As described above, the side support body 13
includes the base portion 17 which wraps around below
the seat 2. As illustrated in Fig. 13, the groove cap 68 is
formed over the entire length of the side support body
13. Of the base portion 17 of the side support body 13,
a portion corresponding to a tip portion (fitting portion)
17a which fits into the engagement hole 18 of the base
6 is composed of only the ridge 68a and does not include
a flange portion.

[0102] Thereason is because the tip portion 17a of the
base portion 17 of the side support body 13 is fitted ex-
actly into the engagement hole 18 (see the section (D)
of Fig. 1) formed in the base 6. Also in the groove cap
68, the flange portion is cut off at the portion fitted into
the engagement hole 18. Since the ridge 68a is fitted in
the engagement hole 18 of the base 6, the groove cap
68 is held in the lower part thereof to not come out for-
ward.

(9) Basic Structure of Knob

[0103] The lock release operation portion is provided
with the above-described knob 19 as a main member
and the wire 72 is pulled by the rotation of the knob 19.
The knob 19 is made of synthetic resin. As illustrated in
Fig. 12, the knob 19 includes an operating portion 78
exposed in front of the upper horizontal portion 15 (and
the protective cover 16) of the side support body 13 and
aboss portion 79 which enters inside the upper horizontal
portion 15 of the side support body 13. The operation
portion 78 is covered with a cap 80 made of a soft material
such as rubber.

[0104] Forexample, as clearly illustrated in the section
(A) of Fig. 14, on the outer peripheral surface of the op-
erating portion 78 of the knob 19, a plurality of recess
portions 82 separated by a plurality of vertical ribs 81
arranged atequalintervals in the circumferential direction
are formed and the recess portion 82 is divided into front
and rear by a lateral rib 83 which is long in the circum-
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ferential direction. As clearly illustrated in the section (D)
of Fig. 14, a protrusion 84 which fits into the recess portion
82 of the operating portion 78 is formed on the inner sur-
face of the cap 80.

[0105] The cap 80 is forcibly attached to the operating
portion 78 against its elasticity and the group of the pro-
trusions 84 is fitted in the group of the recess portions
82. The cap 80 is held so that the cap 80 cannot rotate
relative to the operating portion 78 and cannot be pulled
out forward. Since the cap 80 is made of rubber, when a
user grips the cap 80 with his or her fingertip and rotates
the cap 80, the fingertip does not slip.

[0106] Thebossportion79hasasmallerdiameter than
that of the operating portion 78, and a bearing bush 86
made of resin having low friction and excellent wear re-
sistance is fitted in a portion of the boss portion 79 near
the knob 19. Therefore, the boss portion 79 is rotatably
held by the upper horizontal portion 15 of the side support
body 13 via the bearing bush 86. That is, the presence
of the bearing bush 86 enables the knob 19 to be easily
rotated (the boss portion 79 does not come into contact
with the upper horizontal portion 15 made of aluminum,
and thus has high wear resistance). Although the bearing
bush 86 is C-shaped, it may be formed in an annular
shape (cylindrical shape).

[0107] For example, as illustrated in the section (A) of
Fig. 14, an annular groove 87 is formed in a portion of
the boss portion 79 behind the bearing bush 86 and the
downward-directed hook portion 59 formed at the front
end of the upper receiving bracket 57 is fitted into the
annular groove 87 from above. Therefore, the knob 19
is held by the downward-directed hook portion 59 of the
upper receiving bracket 57 to not move forward and back-
ward. Since a slight gap exists between the downward-
directed hook portion 59 and the annular groove 87, the
rotation of the knob 19 is not hindered.

[0108] As a unit for holding the knob 19 so that the
knob 19 cannot come off and is rotatable, for example,
itis possible to adopt a dedicated screw which is screwed
into the upper support frame 8 and insert the tip of the
screw into the annular groove 87. When the downward-
directed hook portion 59 of the upper receiving bracket
57 is used as in the embodiment, the number of members
can be reduced.

[0109] The diameter of the operating portion 78 of the
knob 19 is larger than that of the boss portion 79, and as
illustrated in the sections (A), (B) and (E) of Fig. 14, a
head portion 68b which abuts the lower surface of the
bearing bush 86 is formed at the upper end of the groove
cap 68. The head portion 68b is projected toward the
front and a narrow engagement protrusion 68c¢ is formed
on the front end surface of the head portion 68b, and the
engagement protrusion 68c is fitted with a split groove
16f formed at the front end portion of the protective cover
16. Therefore, the head portion 68b of the groove cap 68
is held by the protective cover 16 so that the groove cap
68 cannot be pulled out forward.

[0110] Eventually, the groove cap 68 is held by the
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holder 75 at a plurality of positions while the upper and
lower parts of the groove cap 68 are held to not come
out forward. Therefore, although the groove cap 68 has
a simple structure to fit in the long groove 69 from the
front side, the groove cap 68 can be firmly held to not
come out in the front side.

[0111] Asillustratedin Fig. 12, a small diameter portion
15ais formed at the front end of the right upper horizontal
portion 15, and altogether, a small diameter portion 16b
is also formed at the front end portion of the protective
cover 16. Then, a ring 88 illustrated in the section (A) of
Fig. 12 is fitted to the small diameter portion 16b of the
protective cover 16. Therefore, the front end of the pro-
tective cover 16 is held by the ring 88 so that the front
end cannot be opened.

(10) Pulling Structure of Ball by Knob

[0112] For example, as illustrated in the sections (E)
and (C) of Fig. 14, at a part of the boss portion 79, which
is the part of the rear and portion behind the annular
groove 87, a ball holding groove 89 into which the ball
73 of the operation cable 70 fits from the back and a wire
insertion groove 90 communicating with the ball holding
groove 89 are open to the rear. In a part of the boss
portion 79, which is the part on the front side of the ball
holding groove 89, a pair of left and right wire holding
grooves 91 communicating with the wire insertion groove
90 is formed.

[0113] The wire holding groove 91 opens toward the
outer periphery of the boss portion 79. As illustrated in
Fig. 15, an inner surface 91a of the wire holding groove
91 is aligned with a vertically long center line O3 passing
through the axis center of the boss portion 79.

[0114] Asillustratedin Fig. 15 (see also the section (C)
of Fig. 12), the upper part of the long groove 69 has the
wide width portion 69a and the locking body 74 provided
at the upper end of the tube 71 is fitted and attached to
a constricted rib 92 formed in the wide width portion 69a.
[0115] When the knob 19 is rotated to the left or right,
the ball 73 is pulled upward and wire 72 is pulled (rolled
up). Here, when an inner surface 91a of the wire holding
groove 91 has an arc shape, the wire 72 bends sharply
near the ball 73 and the locking body 74, as illustrated
by the alternate long and short line in the section (B of
Fig. 15. Therefore, not only the durability of the wire 72
is deteriorated, but also the slidability of the wire 72 with
respect to the tube 71 is deteriorated, which may make
it difficult to smoothly rotate the knob 19.

[0116] On the other hand, when the inner surface 91a
of the wire holding groove 91 is brought closer to the
longitudinal centerline O2 as in the embodiment, the
bending of the wire 72 is significantly prevented. There-
fore, the durability of the wire 72 can be improved and
the slidability of the wire 72 with respect to the tube 71
can be prevented from being deteriorated so that the
knob 19 can be easily rotated. In the embodiment, since
the lower end of the inner surface 91a of the wire holding
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groove 91 is rounded, the left and right inner surfaces
91a form a U shape (J shape when only one is viewed).
As illustrated by the alternate long and short line in the
section (Aof Fig. 15, itis possible to form the inner surface
91a linearly so that the left and right inner surfaces 91a
can form a V-shape.

(11) Significance of Knob Position

[0117] In the chair (rotary chair) composed of pedestal
5with agas cylinder, providing an operating portion mem-
ber for unlocking the pedestal 5 in the armrest device is
disclosed in, for example, JP-A-2007-105293. In JP-A-
2007-105293, a button-shaped operating portion mem-
ber (finger hanging portion) which is pushed up is ar-
ranged on the lower surface of the elbow rest. The op-
erating portion member is provided at the front end of the
rotary lever, and when the operating portion member is
pushed up, the lever rotates, and the rotation of the lever
is transmitted to a push valve pushing member via the
wire inserted in the tube (Background art).

[0118] Operating portion members such as levers and
buttons which unlock the pedestal 5 are often placed on
the side of the seat. When the operating portion member
is provided in the elbow rest as in JP-A-2007-105293,
there is no need to move the hand to the side portion of
the seat, which has the advantage of good operability.
[0119] However, when the operating portion member
is arranged on the lower surface of the elbow rest as in
JP-A-2007-105293, the user of the seat puts his or her
forearm in a posture close to the vertical and puts the
fingertip on the operating portion member. Thus, there
is a problem that the arm bends unnaturally and the user
is easily burdened. When the operating portion member
is on the lower surface of the elbow rest, the visibility may
be poor, and thus a situation may occur in which the user
searches around the operating portion member.

[0120] People sometimes hold the elbow rest firmly
when they sit on or stand up from the chair. When the
operating portion member is arranged on the lower sur-
face of the elbow rest as in JP-A-2007-105293, if the
elbow rest is firmly held, the operating portion member
could be accidentally pulled and the lock might be re-
leased. The embodiment also aims at improving such a
current situation. (Problem).

[0121] Then, in the embodiment, in order to solve the
above-described problem, the knob 19 is provided at the
front end of the upper horizontal portion 15 which is long
in the front-rear direction. With such configuration, the
chairuser canrotate the knob 19 in a natural state without
raising the forearm so much, and thus the burden on the
person when adjusting the height of the seat can be re-
duced (Effect).

[0122] Since the knob 19 is arranged at a position eas-
ily seen by the user, the user can easily understand the
function of the knob 19 and adjust the height of the seat
2. Even when a person firmly holds the upper horizontal
portion 15, the knob 19 does not rotate. Thus, there is
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no unforeseen situation in which the pedestal 5 is acci-
dentally unlocked when a person is sitting or standing
while holding the upper horizontal portion 15. Therefore,
safety is excellent (Effect).

[0123] Inthe embodiment, the knob 19 is a rotary type,
but a rotary type which is pushed vertically or horizontally
or a button type which is pushed backward can also be
adopted. Itis possible to adopt a mode in which the knobs
19 are provided in the upper horizontal portions 15 of the
left and right side support bodies 13 and the lock is re-
leased by operating any of the knobs 19.

(12) Significance of Operation Cable Arrangement

[0124] As described above, JP-A-2007-105293 dis-
closes disposing a button-shaped operating portion
member (hanging portion) on the lower surface of the
elbow rest. In the present publication, an operation cable
for transmitting the movement of the operating portion
member to the push valve pushing member is arranged
inside the elbow strut portion (Background art).

[0125] Placing the operation cable inside the armrest
device has the advantage of being aesthetically pleasing.
Since the elbow strut portion has to be formed into a
hollow structure with a plurality of members, there are
problems that the structure may be complicated and that
itis difficult to apply it to the thin elbow strut. The embod-
iment also has an issue of improving the current situation
regarding the arrangement of operation cables (Prob-
lem).

[0126] Then, in the embodiment, regarding the ar-
rangement of the operation cable 70, the long groove 69
in which the operation cable 70 is arranged is formed on
the outer surface of the upper horizontal portion 15 and
the long groove 69 is closed by the groove cap 68.

(Means for solving the problem).

[0127] According to the structure, since it is not nec-
essary to form the side support body 13 in a hollow struc-
ture, the structure can be simplified and the cost can be
reduced. Even when the side support body 13 is, for ex-
ample, a die cast product, the structure can be easily
applied. Even when the side support body 13 is thin, the
structure can be applied without deteriorating the
strength by forming a long groove on the front surface or
the rear surface (Effect).

[0128] As in the embodiment, when forming a long
groove over the entire length of the side support body 13
and exposing the base portion 17 of the side support
body 13 to the inside of the base 6, it is possible to sig-
nificantly prevent the exposure of the operation cable 70.
Thus, itis possible to prevent an object from being caught
by the operation cable 70 in a chair assembly work or
the like.

[0129] Asdescribed above, when a holder is also used
as a holding unit for the groove cap 68, even when there
is a processing error in the groove cap 68 or the side
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support body 13, the processing error can be absorbed
and firmly fixed. When the upper end and the rear end
of the groove cap 69 are held to not come off as in the
embodiment, the fixing strength can be further improved.
It has already been stated that the groove cap 69 can be
firmly attached using the holder 75.

(13) Significance of Wire Holding Groove

[0130] The operating portion member for releasing the
lock of the pedestal (gas cylinder) includes the button
type and lever type as in the publication described above.
Even in the button type, the wire can be pulled smoothly
because the member is rotated to pull the wire. However,
as described above, when a button-type operating por-
tion member is placed on the lower surface of the elbow
rest, there is a possibility that the user may be confused
due to poor visibility or the operating portion member may
be accidentally pulled when the elbow rest is gripped for
some reason. (Background art).

[0131] On the other hand, when the rotary knob 19 is
placed in an outwardly exposed state on a member which
is placed higher than seat like the elbow rest, the visibility
is excellent and the user’s confusion can be eliminated,
and even when the user holds the elbow rest firmly, there
is no problem that the lock is accidentally released. It is
innovative in design.

[0132] Then, when configured such that the wire 72 is
pulled (rolled up) by the rotary knob 19, as described with
reference to the section (B of Fig. 15, when the inner
surface 91a of the wire holding groove 91 is formed in
an arc shape, the rotation of the knob 19 causes the wire
72 to bend sharply, which may reduce the durability of
the wire 72 or cause the movement of the wire 72 to be
performed unsmoothly. Inthe embodiment, improvement
of the current situation is one of the issues (Problem).
[0133] In order to eliminate the problem described
above, in the embodiment, the inner surface 91a of the
wire holding groove 91 formed in the rotary knob 19 has
a structure that the inner surface 91a is brought closer
to the longitudinal centerline O3 passing through the axis
center of the knob 19 (Means for solving the problem).
[0134] With such a configuration, as described above,
the degree of bending of the wire 72 can be reduced, so
that the durability of the wire 72 can be improved and the
smooth sliding of the wire 72 with respect to the tube 71
can be secured (Effect).

[0135] In the embodiment, the lock is released by ro-
tating the knob 19 in either the left or right direction, but
the lock may be released only by rotating in one direction.
As described above, it is possible to provide the knobs
19 on the left and right side support bodies 13. The ar-
rangement position of the knob 19 is not limited to the
upper horizontal portion 15 of the side support body 13.
For example, it is also possible to arrange the knob 19
on the lateral side of the seat 2 or the seat receiving
member 7 to rotate around the axis center extending in
the left-right direction.
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(14) Significance of Protective Cover

[0136] Design RegistrationNo. 1627516 discloses that
an arm projecting forward from the backrest is connected
to the side support body so that the arm can be tilted
rearward. As described above, the side support body is
just a pillar, so the elbow rest function cannot be expect-
ed, and it is not possible for a person to grasp the upper
end of the side support body by hand when sitting on or
standing up from a chair (Background art).

[0137] On the other hand, when the side support body
13 is provided with the upper horizontal portion 15 ex-
tending in the front-rear direction and an upper support
frame 8 is connected to the upper horizontal portion 15
to be tiltable, there is an advantage that the upper hori-
zontal portion 15 can be used as an elbow rest or a grip-
ping member. The upper horizontal portion 15 can be
used as a mounting member using the knob 19 to unlock
the pedestal 5.

[0138] Here, it is necessary to cover the upper hori-
zontal portion 15 with the cover because appearance and
safety problems occur if the upper horizontal portion 15
remains exposed. Since the upper support frame 8 tilts,
when the cover is made of synthetic resin, if covering the
upper horizontal portion 15 while allowing the movement
of the upper support frame 8, the upper support frame 8
may become considerably large. In the embodiment, one
oftheissuesisto improve the current situation (Problem).
[0139] In the embodiment, the entire upper horizontal
portion 15 and the front portion of the upper supportframe
8 are covered with a protective cover 16 made of a soft
material of elastomer (Means for solving the problem).
[0140] With such structure, while keeping the protec-
tive cover 16 in close contact with the upper horizontal
portion 15 and the upper support frame 8, it is possible
to allow tilting of the upper horizontal portion 15. There-
fore, it is possible to tilt the upper support frame 8 in a
safe state while making the protective cover 16 compact.
Since the protective cover is made of a soft material such
as elastomer, it is possible to place the elbow of the seat-
ed person and make the upper horizontal portion 15 func-
tion as an elbow rest (Effect).

[0141] Asinthe embodiment, itis preferable to form a
tubular portion at the rear portion of the protective cover
and fit the tubular portion to the front portion of the upper
support frame 8 from the outside so that the protective
cover can be prevented from coming off. Here, the pro-
tective cover 16 can be raised and deformed with the
protective cover attached to the upper support frame 8.
Therefore, while attaching the protective cover 16 to the
upper support frame 8 in advance, the upper support
frame 8 can be attached to the upper horizontal portion
15, being one of the excellent effects of the embodiment.
[0142] Asinthe embodimentillustrated in Fig. 8, when
the protective cover 16 is formed in a front opening and
divided by the front slit 16c and the opening portion and
the front slit 16¢ are closed by the front cap 67, it is par-
ticularly preferable because the protective cover 16 can
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be held to not be rolled while ensuring the ease of mold-
ing. The same applies when the ring 88 is used as illus-
trated in Fig. 12.

[0143] When the groove cap 68 is attached to the side
support body 13, the forward movement of the upper end
of the groove cap 68 can be prevented by the protective
cover 16 as described above. Thatis, the protective cover
16 can also be used as a stopper for preventing the
groove cap 68 from coming off. Thus, the protective cover
16 can be used for various purposes.

[0144] Asillustratedin Fig. 15, a side edge of the open-
ing portion 65 of the protective cover 16 projects inward,
and the projecting portion fits into an engagement groove
13c formed in the side support body 13. Therefore, the
protective cover 16 is tightly fitted to the side support
body 13 in a state where the protective cover 16 cannot
be rolled up even when a person touches with hands.

(15) Mounting Procedure for Upper Support Frame and
Knob

[0145] The upper support frame 8 is connected by the
following procedure, for example. That is, first, as a pre-
process, the pushing bracket 48 is previously fixed to the
side portion 9 of the upper support frame 8, while the
side supportbody 13 is fixed to the base 6. The protective
cover 16 is previously fitted into the side portion 9 of the
upper support frame 8.

[0146] Then, the upper and lower receiving brackets
57 and 54 and the pushing bracket 48 are inserted by
the rear support shaft 60 and the second elastic body 61
is fitted between the pushing bracket 48 and the upper
receiving bracket 57. Then, the lower receiving bracket
54 is fixed to the upper horizontal portion 15 with the
screw 55, and then, in the example of Fig. 11, the upper
receiving bracket 57 is fixed to the rectangular block 52
with the front screw 63. When the front screw 63 is
screwed into the rectangular block 52, the second elastic
body 61 is gradually pressurized and precompression is
performed.

[0147] Inthe example of Fig. 8 to 10, after pinching the
second elastic body 61 between the lower receiving
bracket 54 and the pushing bracket 48, the second elastic
body 61 is precompressed by pushing the upper receiv-
ing bracket 57 downward by hand or a jig, and then, in
that state, the front support shaft 58 is inserted to connect
the upper and lower receiving brackets 57 and 54 and
the rectangular block 52. In any case, after the upper
support frame 8 is connected to the upper horizontal por-
tion 15, the protective cover 16 is moved forward and
fitted into a predetermined state.

[0148] The knob 19 is attached in the following proce-
dure. First, the operation cable 70 is pulled out from the
engagement hole 18 of the base 6 and meanwhile, the
side support body 13 is attached to the base 6. Then,
after locking the knob 19 to the upper end of the wire 72,
the operation cable 70 is fitted into the long groove 69 of
the side support body 13 and the knob 19 is fitted into
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the upper horizontal portion 15. Next, the groove cap 68
is attached to the long groove 69 and the knob 19, and
then the protective cover 16 is attached and the ring 88
is fitted, and finally, the cap 80 is attached to the knob 19.
[0149] At the place where the knob 19 is provided, the
knob 19 is inserted into the upper horizontal portion 15,
and then the upper and lower receiving brackets 57 are
fixed, in such a manner that the downward-directed hook
portion 59 provided on the upper and lower receiving
brackets 57 will be fitted into the annular groove 87 of
the knob 19.

(16) Pedestal Lock Release Mechanism Portion of Seat
Portion

[0150] Next, the structure of the seat portion will be
described. First, mainly with reference to Figs. 16 to 19,
a lock release mechanism portion of the pedestal 5 and
a structure related thereto will be described.

[0151] As illustrated in Fig. 17, the base 6 is in the
shape of a shallow tray which is substantially square in
a plan view and opens upward. As illustrated in the sec-
tion (A) of Fig. 19, a boss hole 94 into which the upper
end of the pedestal 5 (more accurately, the inner cylinder
of the gas cylinder which constitutes the pedestal 5) is
fitted from below is formed in the approximate center of
the base 6. In order to secure the necessary height for
the boss hole 94, a downward cylindrical portion 95 is
formed on the base 6. The inner peripheral surface of
the boss hole 94 and the outer peripheral surface of the
upper portion of the pedestal 5 are tapered so that the
diameter is reduced upward. As the taper angle, a gen-
eral Morse taper is adopted.

[0152] For example, as illustrated in the section (A) of
Fig. 19, and the sections (A) and (B) of Fig. 18, a push
valve 96 for unlocking is provided on the upper end of
the pedestal 5 in a protruding manner and a push valve
pushing member 97 for pushing the push valve 96 is ar-
ranged on the base 6.

[0153] Asillustrated in the sections (A) and (B) of Fig.
18, the push valve pushingmember 97 includes a support
shaft portion 99 which is long in the left-right direction
and rotatably held by a first bracket 98 fixed to the base
6, a tip arm portion 100 which is long in the front-rear
direction and extends forward from the right end of the
support shaft portion 99 toward the top of the push valve
96, an intermediate portion 101 extending forward from
the left end of the support shaft portion 99, and a base
end arm portion 102 which is formed at the rear end of
the intermediate portion 101 in a bending manner and
extends parallel to the support shaft portion 99. The tip
portion of the tip arm portion 100 is flattened and is in
contact with the push valve 96 from above.

[0154] A second bracket 104, which rotatably holds a
crank lever 103 having an inverted L-shape in a front
view, is fixed to a portion of the upper surface of the base
6 opposite to the first bracket 98 with the pedestal 5 in-
terposed therebetween by a screw. The second bracket
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104 includes front and rear side plates 104a. A bearing
hole 105 opened toward the base end arm portion 102
of the push valve pushing member 97 is formed in the
front and rear side plates 104a by slitting and the support
shaft 106 provided on the crank lever 103 is fitted into
the bearing hole 105.

[0155] The crank lever 103 has an inverted L shape,
includes a lateral-directed portion 103a, and the lateral-
directed portion 103a is in contact with the base end arm
portion 102 of the push valve pushing member 97 from
above. The base end arm portion 102 of the push valve
pushing member 97 is also flattened.

[0156] In the downward portion of the crank lever 103,
a ball holding hole 107 and a wire insertion groove 108
opened rearward, and a wire holding groove 109 opened
downward in communication with those are formed. The
ball 110 provided at the other end of the wire 72 is fitted
into the ball holding hole 107 and the wire 72 is pulled
out sideways.

[0157] As illustrated in the section (C) of Fig. 18, the
locking body 111 including the annular groove 111a is
attached to the other end of the operation cable 70 and
the locking body 111 is attached to the constricted rib
112 (see the section (A) of Fig. 18) provided on the side
of the second bracket 104 opposite to the bearing hole
105.

[0158] As illustrated in the section (B) of Fig. 18, the
other end of the operation cable 70 is pulled out from the
long groove 69 of the side support body 13. Then, when
the wire 72 is pulled by the rotation operation of the knob
19, the crank lever 103 rotates and the lateral-directed
portion 103a pushes the base end arm portion 102 of the
push valve pushing member 97 downward. Next, the
push valve pushing member 97 rotates and the tip arm
portion 100 pushes down the push valve 96 of the ped-
estal 5. Thus, the pedestal 5 is unlocked and the height
of the seat 2 can be adjusted.

[0159] As clearly illustrated in the section (B) of Fig.
18, the other end (lower end) of the wire 72 of the oper-
ation cable 70 is pulled out from the long groove 69
formedinthe side supportbody 13in a substantially linear
posture toward the second bracket 104. Therefore, the
operation cable 70 has a linear posture in a plan view.
The side support body 13 is slightly curved when viewed
from the front, so the operation cable 70 is also gently
curved. There is no sharp bend in the operation cable 70
due to the synergistic effect that the operation cable 70
has a linear posture in a plan view and is gently curved
in a front view. Therefore, almost no sliding resistance is
generated between the wire 72 and the tube 71. As a
result, the crank lever 103 can be lightly pushed by the
rotation of the knob 19.

[0160] As illustrated in the section (B) of Fig. 18, in the
tip portion 17a of the base portion 17 of the side support
body 13 that enters the engagement hole 18 of the base
6, there are a plurality of mounting holes 113 through
which the fixing screws pass. A stepped portion 114 for
positioning is formed outside the tip portion 17a.
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(17) Structure Centered Mainly on Seat Receiving Mem-
ber in Seat Portion

[0161] Next, the structure related to the seat receiving
member 7 will be described with reference also to Figs.
20 to 22. The section (A) of Fig. 16 illustrates a seat inner
shell 2a that constitutes the seat 2. The seat 2 includes
the seat inner shell 2a and, for example, a seat cushion
2b illustrated in the section (B) of Fig. 19, and the seat
cushion 2bis covered with a skin material (notillustrated).
The seat inner shell 2a can be tilted forward with a hinge
portion provided on the front portion as a fulcrum. There-
fore, the seated person is cared to not feel pressure on
the thigh even when the seat 2 moves forward and rises.
[0162] As illustrated in the section (B) of Fig. 16 and
Fig. 17, the front and rear portions of the seat receiving
member 7 are formed with a group of a plurality of en-
gagement holes 117 to which a downward engagement
claw provided on the seat inner shell fits and engages.
An elastic body 118 which supports the seat inner shell
is arranged at the front of the seat receiving member 7.
Asiillustrated in the section (B) of Fig. 16 and Fig. 17, the
seatreceiving member 7 includes a large opening portion
119 having a quadrangular shape in plan view formed in
the central portion. The seat receiving member 7 has a
shallow tray-like form and a large number of reinforcing
ribs 120 extending vertically and horizontally are formed
inside.

[0163] As already described, the seat receiving mem-
ber 7 is attached to base 6 to be capable of sliding back
and forth. Therefore, as a slide unit, first, for example, as
illustrated in Fig. 17, on the left and right sides of the front
part of the seat receiving member 7, oblong holes 121
are formed to penetrate vertically in the front-rear longi-
tudinal direction and a guide body 122 inserted through
the oblong holes 121 is fixed to the base 6. The guide
body 122 is formed with a flange 122a which holds the
seat receiving member 7 upwardly inseparably and is
fixed to the base 6 by a screw (notillustrated). Therefore,
thetap hole 123 intowhich the screw is screwed is formed
in the base 6.

[0164] For example, as illustrated in Figs. 17 to 18, a
pair of left and right bearing pieces 124 are projected
downward at two positions on the left and right of the rear
part of the seat receiving member 7. In the base 6, a
support rib 125 which is long in the front-rear direction
and pinched by the pair of bearing pieces 124 is formed
and a guide hole 126 which is long in the front-rear di-
rection is formed in the supportrib 125. A guide shaft 127
which is long in the left-right direction is inserted through
a bush 128 into the pair of bearing pieces 124 and the
guide hole 126. Therefore, the rear part of the seat re-
ceiving member 7 is connected to the base 6 to be slid-
able back and forth. The bush 128 is made of a resin
having excellent abrasion resistance and has a consid-
erably large lateral width in order to improve durability.
[0165] For example, asillustrated in Fig. 22, the guide
shaft 127 has a hollow structure and a mandrel 129 made
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of metal or the like is inserted therein. Although the man-
drel 129 is a measure for improving the strength, the en-
tire guide shaft 127 may be formed in a solid structure.
As illustrated in Fig. 22, a flat surface 127a is formed on
the guide shaft 127 and the flat surface 127a is set to
make surface contact with the bush 128 (In Fig. 20, the
flat surface 127a faces forward and backward, but actu-
ally, theflat surface 127afaces up and down asiillustrated
in Fig. 22). Therefore, the frictional resistance between
the guide shaft 127 and the bush 128 can be reduced,
and thus the movement of the guide shaft 127 can be
made smooth.

[0166] As illustrated in the section (D) of Fig. 22, a
groove 127b which is long in the direction orthogonal to
the axis center is formed on the flat surface 127a of the
guide shaft 127. When formed as such, the guide shaft
127 slides in contact with the guide hole 126 in a state
close to line contact, so that the smoothness of move-
ment of the guide shaft 127 can be significantly improved.
It is possible to apply grease to the contact surface be-
tween the guide shaft 127 and the bush 128, and here,
a groove 127b can hold the grease.

[0167] Inthe section (A) of Fig. 22, the guide shaft 127
is in a fully retracted state and the guide shaft 127 hits
the rear end of the guide hole 126. In a modification ex-
ample illustrated in the section (C) of Fig. 22, a slight gap
S is set between the guide shaft 127 and the rear end of
the guide hole 126 when the guide shaft 127 is fully re-
tracted. On the other hand, in a modification example in
the section (B) of Fig. 19, a fixed stopper rib 6a with a
substantially vertical posture is provided behind the base
6 and on the wall part, while at the rear part of the seat
receiving member 7, a movable stopper rib 7a that over-
laps the stopper rib 6a from the front is provided. A cush-
ioning sheet (not illustrated) such as a rubber plate or a
sponge plate is attached to either or both of them. There-
fore, when the seat 2 (and the seat receiving member 7)
have fully retracted, it is possible to prevent the guide
shaft 127 from hitting the rear end of the guide hole 126
and generating an impact sound.

[0168] As illustrated in Figs. 20 and 22, a pair of right
and left roller receiving recess portions 130 which open
upward are formed at the front part of the base 6 and
rollers 131 having the axial center extending in the left-
right direction are rotatably arranged in the roller receiv-
ing recess portions 130. The seat receiving member 7 is
supported by the left and right rollers 131. A reinforcing
plate 132 made of metal or the like which abuts the roller
131 from above is attached to a recess portion formed
on the lower surface of the seat receiving member 7.
[0169] As clearly illustrated in the section (A) of Fig.
22, in the embodiment, the guide hole 126 (and the bush
128) and the reinforcing plate 132 are inclined at a slight
angle 63 with respect to the horizontal plane to be higher
toward the front. Therefore, the seat 2 and the seat re-
ceiving member 7 move forward while slightly rising.
[0170] As illustrated in Figs. 20 and 21, a spring (com-
pression coil spring) 133 having a longitudinal length in
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the front and rear direction is arranged at a part of the
base 6, which is the part close to the front side, as an
elastic body which imparts elastic resistance to forward
movement of the seat receiving member 7. The spring
133 is arranged in a spring receiving groove 134 formed
on the base 6, and as illustrated in Fig. 21, the front end
is supported by a front wall surface 135 of the spring
bearing groove 134, and further the rear end is supported
by a rear spring receiving 136 provided in the seat re-
ceiving member 7.

[0171] The rear spring receiver 136 is arranged to
cross the opening portion 119. A front wall surface 135
and the rear spring receiver 136 are formed with protru-
sions 135a and 136a for holding the spring 133 to not be
displaced. The spring 133 is arranged in a pre-com-
pressed state. The front portion of the spring 133 is held
immovably upward by a stopper 134a fixed to the base 6.

(18) Significance of Slide Mechanism of Seat Receiving
Member

[0172] Inthe type of chair where a seat and a backrest
are separated, a configuration in which the seatis pushed
forward when the user tilts the upper body backward is
disclosed in, for example, micro film of JP-UM-A-
1986-123756, a micro film of JP-UM-A-1987-85239, and
JP-UM-B-1986-2364. In JP-UM-A-1986-123756 and JP-
UM-A-1987-85239, a rail portion which supports the front
and rear slides of the seat 2 is in a horizontal posture. In
JP-UM-B-1986-2364, the tubular support body for sup-
porting the seat is inclined obliquely upward and the
weight of the seated person acts to retract the seat.
Therefore, it can be said that the seat can be retracted
without increasing the elastic restoring force of the spring.

(Background art).

[0173] Inthe configuration in which the seat independ-
ently slides back and forth, the seat is biased in the re-
tracting direction by the spring, and when the seated per-
son raises the upper body, the seat is retracted by the
spring. However, since the weight of the seated person
acts on the seat, when the rail portion is in the horizontal
posture as in JP-UM-A-1986-123756 and JP-UM-A-
1987-85239, there is a problem that the seat, which does
not use a spring having a large elastic restoring force, is
difficult to retract. When a spring having a large elastic
restoring force is used, a new problem arises in that it is
difficult for a person with a light weight to move the seat
forward.

[0174] In JP-UM-B-1986-2364, since the tubular sup-
port body for supporting the seat is inclined obliquely up-
ward. Therefore, since the weight of the seated person
acts to retract the seat, it can be said that the seat can
be retracted without increasing the elastic restoring force
of the spring. However, in JP-UM-B-1986-2364, a back
strut is erected from the rear ends of the left and right
tubular support bodies and a backrest is connected to
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the back strut so that the backrest can be tilted backward.
As aresult, there is a problem that design freedom is low.
In the embodiment, solving such a problem is also one
of the problems (Problem).

[0175] As a unit for solving the above-described prob-
lem, in the embodiment, as clearly illustrated in Fig. 22,
the guide hole 126 and the reinforcing plate 132 are in-
clined to become higher toward the front. That is, in the
embodiment, the guide portion which supports the seat
receiving member 7 to be movable back and forth is in-
clined sothatthe seatreceiving member 7 moves forward
while moving upward. When the seat 2 moves back and
forth with respect to the seat receiving member 7, the
seat 2 is configured to move forward and rise (Means for
solving the problem).

[0176] With such configuration, a part of the downward
load due to seating acts as a component force for retract-
ing the seat 2, so that the seat 2 can be retracted without
increasing the size of the spring 133. Therefore, the seat
2 can be smoothly slid back and forth even when used
by a person with a light weight. (Effect). It does not have
to be a tubular support body as in JP-UM-B-1986-2364
and various slide structures can be adopted, so that it is
excellent in versatility.

[0177] When the front portion of the seat receiving
member 7 is supported by the rollers 131 as in the em-
bodiment, the sliding resistance of the seat receiving
member 7 can be further reduced, which is preferable.
As described above, the flat surface 127a and the groove
127b of the guide shaft 127 can promote the resistance
reducing effect.

(19) Another Example of Leg Device

[0178] In the above-described embodiment, the ped-
estal 5formed of the gas cylinderis used as the leg device
1, but in the second embodiment illustrated in Fig. 23,
the leg device 140 has four rod legs 141. Therefore, the
chair of the second embodiment is non-rotating.

[0179] A horizontal portion 141a is formed by bending
at the upper end of each rod leg 141 and the horizontal
portion 141a is fixed to a bowl-shaped base 142 by weld-
ing. A tapered boss protrusion 143 fitted to the boss hole
94 of the seat receiving member 7 from below is fixed to
the central portion of the base 142. Therefore, a chair
equipped with a gas-cylinder-type leg device 1 and a
chair equipped with a rod-leg-type leg device 140 share
the same seat receiving member 7.

[0180] As a result, when preparing a plurality of types
of chairs having different structures of the leg devices 1
and 140, itis possible to reduce the cost of members and
assembly as a whole. When the leg device 140 is a rod-
leg type, the knob 19 for adjusting the height of the seat
2 is not required. Therefore, both left and right side sup-
port bodies 13 do not have the long groove 69 or the
groove cap 68 (The knob 19 may be left attached or the
knob 19 may be attached and held non-rotatably.).
[0181] As illustrated in the section (C) of Fig. 23, the
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horizontal portion 141a of the rod leg 141 penetrates the
lower part of the outer periphery of the base 142 and
enters the inside of the base 142. Therefore, the base
142 is firmly fixed. The seat receiving member 7 is sup-
ported by a flange 142a provided on the base 142. There-
fore, the seat receiving member 7 can be stably support-
ed. The rod leg 141 is fitted with a decorative cylinder
144 made of wood or the like, but the rod leg 141 may
be exposed.

[0182] Itis also possible to attach a caster to the lower
end of each rod leg 141. As the non-rotating type leg
device, various forms other than the four rod-leg type can
be adopted. For example, a U-shape in side view or a
trapezoidal shape in side view can be adopted.

[0183] When the wooden decorative cylinder 144 is
provided on the rod leg 141, the protective cover 16 pro-
vided on the upper horizontal portion 15 can be formed
of wood. Here, since the wooden protective cover 16 can-
not be deformed, the protective cover 16 is manufactured
to have a downward opening as illustrated in the section
(D) of Fig. 23, and thus is attached to the upper horizontal
portion 15 from above.

[0184] As a fixing unit of the wooden protective cover
16, while a resin top member 16g is fixed to the upper
inner surface by an adhesive, a lower cap 16h made of
resin can be attached to the upper horizontal portion 15
from below and a screw 16i inserted in the lower cap 16h
can be screwed into the top member 16d.

(20) Another Example of Rocking Mechanism

[0185] Fig. 24 illustrate other embodiments which are
other examples of the rocking mechanism. Among them,
in a third embodiment illustrated in the sections (A) and
(B) of Fig. 24, the boss body 146 oriented in the left-right
direction is provided in a corner portion 11 of the upper
supportframe 8 and the backrest 3 is rotatably connected
to the boss body 146 by a bracket device 147 simply
illustrated in the section (A) of Fig. 24. The other structure
is the same as that of the first embodiment.

[0186] Inthe third embodimentillustrated in the section
(C) of Fig. 24, the rear portion 10 of the upper support
frame 8 is arranged below the backrest 3 and the same
boss body 26 as in the first embodiment is attached to
the rear portion 10 in an upward posture. In the embod-
iment, as the member for rotating the backrest 3, the
same member as in the first embodiment is used with
the posture changed by 90°. In the embodiment, since
the rotation fulcrum of the backrest 3 is located in the
lower part, the backrest 3 is more easily tilted backward
than in the first embodiment.

[0187] Inafourth embodimentillustrated in the section
(D) of Fig. 24, the upper-lower longitudinal strut portions
14 of the side support body 13 are vertically separated
and an upper portion 14ais connected to a lower portion
14b in a state in which it can be tilted. An elastic body
which provides resistance to tilting is builtin. As the elas-
tic body, it is also possible to use a spring in which both
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ends of a wire material wound in a loop shape are pro-
jected tangentially. The upper support frame 8 is fixed to
not move relative to the upper horizontal portion 15 of
the side support body 13.

[0188] In a fifth embodiment illustrated in the section
(E) of Fig. 24 and a sixth embodiment illustrated in the
section (F) of Fig. 24, the lower end of the side support
body 13 is connected to the base 6 to be tiltable rearward.
The backrest 3 tilts backward with respect to the upper
support frame 8 as in the first embodiment.

[0189] In the fifth embodimentillustrated in the section
(E) of Fig. 24, the side support body 13 has a side view
T-shape as in the first embodiment. In the sixth embod-
iment of the section (F) of Fig. 24, the side support body
13 is composed of only the strut portion 14 extending in
the up-down direction and the upper support frame 8 is
integrally connected to the upper end. In Fig. 24E, the
upper support frame 8 is fixed to the seat receiving mem-
ber 7 of the side support body 13. In the examples of the
sections (E) and (F) of Fig. 24, the backrest 3 retreats in
the rocking state, so it does not necessarily have to move
the seat 2 forward.

[0190] Although the embodiments of the present in-
vention are described above, the present invention can
be embodied in various other ways. For example, the
present invention can be applied not only to a portable
chair but also to a fixed chair such as a theater chair.
[0191] The present invention can be embodied in a
chair. Therefore, it can be used industrially.

Claims
1. A chair comprising:

a seat;

a backrest separated from the seat; and

an upper support frame to which the backrest is
attached at a position higher than the seat,
wherein the upper support frame includes:

a left side portin and a right side portions
both extending forward atleft and right sides
of the seated person; and

arear portion that continuously andintegral-
ly connects the left side portion and the right
side portion,

the left side portion and the right side portion are
connected to at least one of the seat, a seat re-
ceiving member supporting the seat, and abase
supporting the seat receiving member to be tilt-
able, and

the backrest is connected to the upper support
frame to be tiltable rearward.

2. The chair according to claim 1, wherein
the left and right side support bodies have a T-shape
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or an L-shape in a side view and have a front-rear
longitudinal upper horizontal portion and an upper-
lower longitudinal strut portion, and

the upper horizontal portion is set to a height at which
a seated person’s elbow is placable.

The chair according to claim 1 or 2, wherein
the backrest is connected to the rear portion of the
upper support frame.

The chair according to any one of claims 1 to 3,
wherein

resistance when the backrest tilts rearward relative
to the upper support frame is set to be larger than
resistance when the upper supportframe tilts relative
to the side support body.

The chair according to any one of claims 1 to 4,
wherein

the backrestis connected to the upper support frame
at a position lower than an upper-lower intermediate
position of the backrest.

The chair according to any one of claims 1 to 5,
wherein

the seat is attached to a seat receiving member so
that it can be pushed forward by a seated person
when rocking.

The chair according to claim 1, wherein

the left side portion and the right side portion are
connected to atleastone of the seat, a seatreceiving
member supporting the seat, and a base supporting
the seat receiving member via side support bodies
arranged on left and right sides of the seat.
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